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This invention relates to a laminated reinforced beam 
or girder construction and has as its primary object the 
provision of an improved beam, joist or rafter char 
acterized by extreme strength in relation to its Weight. 
A further object of the invention is the provision of a 

beam of this character which may be constructed of a 
plurality of transverse laminations of boards, plywood, 
planks, or the like, of different lengths if desired, with the 
joints of the boards in end abutting relation being 
staggered relative to the transverse laminations. 
An additional object of the invention is the provision 

of a beam of this character which is provided with a 
longitudinally extending reinforcing rod or cable having 
tensioning means at either end for suitably tensioning 
the same, after the formation and positioning of the 
beam. 
An additional object of the invention is the provision 

of such a beam which may be made in any desired length, 
height, or thickness, and with any desired number of re 
inforcing rods or cables extending therethrough in ac 
cordance with the ‘usage to which the beam is to be put. 

Still another object of the invention is the provision 
of a beam of this character which is extremely sturdy 
and durable in construction, reliable and e?icient in opera~ 
t-ion, and relatively simple and inexpensive to manu 

' facture. 

Still other objects reside in the combinations of ele 
ments, arrangements of parts, and features of construc 
tion, all as will be more fully pointed out hereinafter and 
disclosed in the accompanying drawings wherein there 
are shown preferred embodiments of this inventive con 
cept. 

In the drawings: 
FIGURE 1 is a fragmentary side elevational view, 

partially broken away, of one form of‘beam constructed 
in accordance with the instant invention; 
FIGURE 2 is an end elevational view of the beam of 

FIGURE 1 as viewed from the right; 
FIGURE 3 is a sectional view taken substantially along 

the line 3—-3 of FIGURE 1 as viewed in the direction 
indicated by the arrows; 
FIGURE 4 is a view similar to FIGURE 1 showing a 

modi?ed form of construction; 
FIGURE 5 is an end elevational view of the beam of 

FIGURE 4; 
FIGURE 6 is a view similar to FIGURES 1 and 4 

showing a still further modi?ed form of construction; 
FIGURE 7 is an end elevational view of the beam of 

FIGURE 6; 
FIGURE 8 is a multiple view showing certain alterna 

tive construction details of the reinforcing rod, which may 
be employed with any of the beams of the previous 
?gures; 
FIGURE 9 is an end elevational view of a beam hav 

ing horizontal laminations; and 
FIGURE 10 is a fragmentary side elevational view of 

a structure similar to that of FIGURE 9 provided with 
a further modi?ed form of end cap. 
Similar reference characters refer to similar parts 

throughout the several views of the drawing. 
Having reference now to the drawings in detail, and 

more particularly to FIGURE 1, the beam of the instant 
invention is generally indicated at 10, and comprises a 
plurality of layers or laminations 11 of wood, plywood, 
or similar material, which may be glued, cemented, bolted 
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or secured together by screws, as desired. It is to be 
understood that the several laminations may be made up 
of a plurality of lengths of end to end positioned boards, 
planks or plywood with the joints staggered lengthwise. 
It is also to be understood that any desired number of 
laminations may be employed and of any desired height 
or thickness. 

In the modi?cation of FIGURE 1, a single reinforcing 
rod 12 is extended from the upper portion of one end of 
the beam downwardly at an angle to a midpoint of the 
beam where it is held in‘ its lowermost position by a 
dowel or pin 13. The pin 13 may extend entirely across 
the several laminations, or may terminate interiorly of 
the outermost lamination so as to leave a smooth outer 
surface for decorative purposes, it being understood that 
the rod 12 and the pin 13 are positioned interiorly of 
the laminated structure during the formation thereof. A 
transverse or horizontal board or plank 14 is preferably 
secured on the bottom of the beam for the proper align— 
ment of the laminations during assembly. 

After the reinforcing rods 12 have been suitably posi 
tioned in the beam, and the laminations secured together 
in any desired manner as previously stated, a metallic 
end cap 17 is positioned over the upper corners of the 
beam at each end. The cap includes triangular side 
plates 18, and a rectangular end plate 19, and a top 
plate 22, suitable bolts or screws 21) being provided to 
hold the end cap in position on the upper end corner 
of the beam. A rectangular recess 21 is formed in the 
end cap, the laminated beam being previously cut to 
accommodate the same. The bottom of the recess 21 
is parallel to the diagonal from the lower transverse side 
of the end plate 19 to the rear transverse side of the top 
plate 22, that is parallel to the plane through the hy 
potenuses of the side plates 18-18. The end of the rod 
12 extends outwardly through a suitable opening centrally 
positioned in the recess 21. The bottom of the recess 
21 is inclined at an acute angle with respect to the end 
plate 19, such that the end of the-reinforcing rod 12 is 
received through the hole in the bottom at approximately 
a right angle with respect to the latter. The outer end 
of the rod 12 is threaded, and a suitable tensioning nut 
23 is positioned thereon. Obviously, by tightening the 
nuts 23 during the formation of the beam, at relatively 
high tension may be applied thereto effectively to strength 
en the beam and retain the laminations in assembled re 
lation. - 

A modified form of construction is shown in FIGURE 
4 wherein a beam 25 is comprised of a plurality of lami~ 
nations 26 and a bottom plank 27 similar to that pre 
viously described, but wherein a pair of rods or cables 
28 are empolyed and passed beneath suitable dowels or 
pins 29. The end cap 30 is similar to the end cap 17 
previously described and includes side plates 31, a top 
plate 32, and an end plate 33, the plates being held in 
position by bolts or screws 34. A recess 35, is provided 
but here extends the full width of the end plate 33 and has 
accommodations for a pair of spaced apart reinforcing 
rods 12, which are secured in position by tensioning nuts 
23 substantially identical to the rod construction in the 
previously described modi?cation. 
A still further modi?ed form of the invention is dis 

closed in FIGURES 6 and 7 wherein a beam 40 is pro 
vided with a plurality of reinforcing rods 41 similar to 
the reinforcing rods 12 previously described and which 
are arranged in pairs both laterally and vertically. Bolts 
or pins 42 are provided transversely of the beam and 
serve the same function as the bolts or pins 29 and 13. 
In this case a plurality of laminations 43 serve to make 
up the composite beam together with a bottom plank 44. 
The end cap in this construction includes side plates 45, 
an end plate 46, and a top plate 47. The end cap is se 
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cured in position by bolts or screws 48, and the cutaway 
recess 49 therein is considerably larger than that in the 
preceding modi?cations, in order to accommodate the 
threaded ends of the four rods 41 and their-tensioning 
nuts 50. This beam is preferably used in heavy duty 
installations. 
While a single rod 12 having a threaded end 12a and 

a tensioning nut 23 thereon has been hereinbefore de 
scribed as the'reinforcing member for the above forms 
of laminated beams, in the modi?cations of FIGURES 
1 and 4, it is to be understood that, if desired, a cable 
51, may be substituted therefor. Likewise, a plurality 
of the cables 51 may be substituted for the reinforcing 
rods 41 in the modi?cation according to FIGURE 6. 
In the event that a cable 51, is employed, a connector 
52 having a slot 53 therein is af?xed to the end of the 
cable, such af?xing being done by inserting the cable 
through an axial opening 54 in one end of the connector 
52, reverting the ends through the slot 53 and then pour 
ing molten lead or the like into the end structure for 
securely retaining the end of the cable therein. In this 
case, the opposite end of connector 52, is provided with 
a threaded bore 55 in which there is received an adjust 
ing bolt 56 provided with head 57, which may be rotated 
to tension the cable 51 in the same manner that the 
nuts 23 may tension the reinforcing rods 12. 
A further form of reinforcing rod is generally indicat 

ing at 60 and has a threaded end 61. For purposes 
of additional reinforcement, suitable openings are cut 
into the ends of the beams for the reception of a threaded 
sleeve 62 having a polygonal end 63, which sleeve re 
ceives the threaded end 61 of vthe rod 60 in order to 
insure a more secure fastening. 
FIGURE 9 discloses a modi?ed form of beam com 

prised of a plurality of horizontal laminations 11’ having 
longitudinally positioned reinforcing rods 12’, cable or 
cables 51 may be substituted therefor. Dowels 13’ are 
also provided and positioned transversely of the beam 
above a bottom plank 14', which is grooved longitu 
dinally to receive reinforcing rods 12’. 

In FIGURE 10 there is shown a side view of a beam 
similar to that of FIGURE 9 having a modi?ed form of 
end cap generally indicated at 70. This end cap has a 
recess 71 in its end plate 75, similar to the recess 21 in 
the end cap 17 of FIGURE 1, which accommodates a 
nut 72 for tensioning and securing the end of a rod of 
cable 77, similar to any of the previously described rods 
or cables. This rod or cable extends through a beam 
'78 comprised by ‘horizontal laminations, with the ends of 
of the boards forming the laminations staggered lon 
gitudinally.- In this form of the invention the end cap 
70 has a top plate 76 and side walls '73, which latter 
extend to the bottom of the beam and are joined on the 
underside of the beam by a bottom plate 74. This 
bottom plate 74 may rest on suitable I beams, or a ce 
ment foundation wall, or the like. 

It is to be noted that all rods or cables employed in 
this invention are to be treated with a rust preventive 
before fabrication of the beam. 
From the foregoing it will now be seen that there 

is herein provided an improved reinforced laminated 
beam, truss or rafter construction which accomplishes all 
the objects of this invention, and others, and having 
many advantages of great practical utility. . 
As many embodiments may be made of this inventive 

concept, and as many modi?cations may be made in 
the embodiments hereinbefore shown and described, it is 
to be understood that all matter herein is to be inter 
preted merely as illustrative, and not in a limiting sense. 

I claim: 
1. A vertically laminated reinforced wooden beam 

having an odd number of laminations including two 
opposite outer laminations and an internal lamination 
?xedly secured together as a unit, said beam being ap 
proximately rectangular in vertical cross section and hav 
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A 
ing exterior opposed sides, opposed ends, a bottom and a 
top thus characterizing a longitudinal or length dimen 
sion parallel to said sides, and a transverse or height 
dimension parallel to said ends, 

(a) a horizontal pin positioned transversely within 
said beam and adjacent said bottom, and at approxi 
mately the mid length of the latter, 

(b) at least one reinforcing rod positioned ?rmly with 
in only the internal lamination of said beam, and 
also positioned for a short length beneath said pin 
and extending upwardly and outwardly in side ele 
vation to adjacent each upper end edge of said beam, 
each rod end being straight, 

(c) an end cap including plate portions ?xedly mount 
ed, at each plate portion, by screw attaching means 
onto each upper end edge of said beam, said caps each 
including a top plate portion positioned on said 
top of said beam, an end plate portion connected 
to the top plate and positioned against an end of 
said beam, and extending downwardly from the 
top plate to below the beam mid height, portions 
of each end plate de?ning a recess therein with. a 
planar bottom having a hole therethrough for re 
ceiving an end of said reinforcing rod in approxi 
mately right angular relationship with respect to 

‘ said bottom, 
((1) and a fastening element on each straight end of 

said reinforcing rod abutting said bottoms of each 
of said recesses. 

2. A vertically laminated reinforced wooden beam 
having a plurality of laminations including two opposite 
outer laminations and internal laminations ?xedly se 
cured together as a unit,- said beam being approximate 
ly rectangular in vertical cross section ‘and having ex 

_ terior opposite sides, opposed ends, a bottom and a top 
thus characterizing a longitudinal or length dimension 
parallel to said sides, and a transverse or height dimen 
sion parallel to said ends, - 

(a) a plurality of pins transversely positioned within 
said beam and adjacent said bottom, and an op 
posite sides of the longitudinal mid-section of the 

- beam, 
(b) a plurality of reinforcing rods positioned ?rmly 

within only an internal lamination of said beam, 
and also positioned for a short length beneath said 
pins and extending upwardly and outwardly in side 
elevation to adjacent each upper edge of said beam, 
each rod end being straight, 

(c) an end cap including a plurality of plate portions 
?xedly mounted, at each plate portion, by screw 
attaching means onto each upper end edge of said 
beam, said caps each including a top plate portion 
positioned on said top of said beam, an end plate 
portion connected to the top plate and positioned 
against an end of said beam, and extending down 
wardly from the top plate to below the beam mid 
height, portions of each end plate de?ning a recess 
therein with a planar bottom having a plurality of 
holes therethrough for receiving said plurality of 
reinforcing rod ends in approximately right angular 
relationship with respect to said bottom, 

(d) a fastening element on each straight end of each 
reinforcing rod abutting said bottoms of each of 
said recesses, and 

(e) side plates on each side of the beam and connected 
to said top plate and said end plate of said end 
cap. 

3._A laminated reinforced wooden beam having a 
plurality of laminations including two opposite outer 
laminations and internal laminations ?xedly secured to 
gether as a unit, said beam being approximately rec 
tangular in vertical cross section and having exterior 
opposed sides, opposed ends, a bottom and a top thus 
characterizing a longitudinal or length dimension parallel 
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to said sides, and a transverse or height dimension parallel 
to said ends, 

(a)at least one horizontal pin positioned trans 
versely within said beam and adjacent said bottom, 
and at an intermediate location relative to the length 
of the latter, 

(b) at least one reinforcing rod positioned wholly 
within the internal laminations of said beam, and 
also positioned for a short length beneath said pin 
and extending upwardly and outwardly in side eleva 
tion to adjacent each upper end edge of said beam, 
each rod end being straight, ' 

(c) an end cap, including a plurality of plates ?xed 
ly mounted at each end of said beam, said caps 
each including a 'top plate portion positioned on 
said top of said beam, an end plate portion con 
nected to the top plate and positioned against an 
end of said beam, and extending downwardly from 
the top plate, portions of each end plate de?ning ' 
a recess therein with a planar bottom having at 
least a single hole therethrough for receiving at 
least one reinforcing rod in approximately right 
angular relationship with respect to said bottom, 

((1) a fastening element on each straight end of said 
reinforcing rod abutting said bottoms of each of 
said recesses, 

(e) side plates included on each side of said beam 
and connected to said top plate and said end plate 
of said end cap, 
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6 
plate and said pair of side plates, the longitudinal 
length of said top plate being greater than the 
longitudinal length of the bottom plate. 
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